Abstract
1µL. Peak sizes of PCR products were calculated with DNA Size Standard 600 (Beckman Coulter) using 1 4 0 the CEQ8000 software (Beckman Coulter) with default settings.
4 1
Hierarchal STRUCTURE analysis 1 
2
We defined populations based on discontinuities in AFLP variation using the individual-based Bayesian 
4 4
We performed 20 runs of 50,000 iterations with a burn-in of 10,000 for each number of assumed 1 4 5 populations (K) ranging from 1 to 15 using the admixture model and assuming correlated allele 1 4 6
frequencies. We used a uniform prior for alpha (the parameter representing the degree of admixture) with 1 4 7 a maximum of 10 and set Alphapropsd to 0.05. Lambda, the parameter representing the correlation in the 1 4 8 parental allele frequencies, was estimated in a preliminary run using K = 1. The prior F ST was set to the 1 4 9 default value (mean = 0.01; standard deviation (SD) = 0.05).
5 0
To determine the optimal K, we computed the log-likelihood (Ln P (K)) for each K and selected K with the analysis at lower hierarchical levels until no substructure can be uncovered. The advantage of our 1 5 7 method was that we used the Wilcoxon two-sample test to control the round of repeated analysis instead 1 5 8 of checking the pattern of individual membership. Specifically, we compared the mean value of Ln P (K) 1 5 9 from 20 runs with optimal K (as determined using ∆ K) with mean Ln P (K = 1) using the Wilcoxon two- focused only on divergent selection in this study.
7 2
BayeScan is a hierarchical Bayesian model-based method first described in Beaumont and Balding 
8 2
For all subsequent analyses, non-neutral loci were defined as outlier loci detected by the Dfdist and distance between each pair of sites was quantified using mean pairwise F ST for neutral and non-neutral 1 9 6 loci using the Bayesian-estimated allele frequencies generated by AFLP-SURV.
9 7
We conducted genetic spatial autocorrelation analysis using neutral loci for geographic distance. Eight 1 9 8 geographic distance classes defined every 4 km (from 0-4 km to 28-32 km) were used in the analysis.
9 9
Individuals within the same site were considered to be separated by a distance of 0 km. We calculated 2 0 0
Moran's I for each distance class using GeneAlEx, where I ranges from −1 to 1, and the positive values 2 0 1 indicate that sites within a given distance class have similar genetic structure. We used jackknifing to 2 0 2 estimate the 95% confidence intervals.
0 3
Adaptive divergence modelling 2 0 4
We determined the environmental variables that drive adaptive divergence at non-neutral loci using the environmental variables were used to predict the band presence/absence patterns at non-neutral loci. We 2 0 7 assigned individuals from the same site to the same environmental conditions. The dataset was 2 0 8 imbalanced because the number of individuals with band presence was not equal to that with band 2 0 9
absence. The individuals were thus classified in two classes (i.e. presence and absence). We solved the 2 1 0 data imbalance problem by oversampling for the minority class using the Synthetic Minority Oversampling 
1 6
Model performance was evaluated using the area under the receiver operating characteristic curve (AUC) 
1
We also conducted dbRDA as a comparative ordinal method. DbRDA was performed on the ordination 2 2 2 solutions, rather than on the distance matrices (Legendre and Fortin 2010). In this study, pairwise genetic 2 2 3 distances at non-neutral locus among sites were used to screen environmental factors that most closely initial analysis (Fig. 2) . In total, 14 groups were defined for the 216 E. strigata individuals collected in 11 2 3 3
sites. Most groups were widespread over the sampling sites, whereas some groups were restricted to 2 3 4 specific sites. For example, the members of groups 2, 3 and 8 occurred only in up-and middle-stream 2 3 5 sites ( Fig. 1: upstream sites, S1 and S6-8; middle-stream sites, S2-5).
3 6
Outlier detection and genetic diversity 2 3 7
Using our criterion of 95% significance with both Dfdist and BayeScan, 10 non-neutral loci and 346 Table 2 ).
4 6
Detection of adaptive divergence 2 4 7
We separately built RF models for each of the 10 non-neutral loci. Of the 10 non-neutral loci, loci 56, 89 
6 0
The environmental factors investigated in this study did not show strong independency among variables.
6 1
However, RF can overcome the limitations of regression models and accommodate pronounced 
7 1
To compare the performance of RF with ordinal statistical analysis, we also conducted dbRDA analysis 2 7 2
for all the 10 non-neutral loci. Only one locus (254) was well-modelled by dbRDA. This locus was one of 2 7 3
the three loci accurately modelled by RF and the selected environmental factor (i.e. altitude) was 
7 9
To identify non-neutral loci, we used populations delineated by a hierarchal STRUCTURE analysis as an 
8 7
We introduced a hierarchical approach to the STRUCTURE analysis that enabled us to look at the finer iteration in the hierarchy) will define a weaker structure at the risk of detecting extremely fine population 2 9 5
substructures.
9 6
By employing a genome scanning approach, we comparatively used neutral and non-neutral loci in 2 9 7
examining genetic diversity and genetic distance. Importantly, we found greater genetic divergence at 2 9 8
non-neutral loci than neutral loci. This pattern is consistent with the study of three caddisflies species and 2 9 9
one mayfly species in the same catchment system (Watanabe et al. 2014 ). Other studies also found presented greater genetic divergence compared with neutral loci (Table 2) .
0 5
One of the main findings of this study is that the mountain burrowing mayfly E. strigata presents an 
1 4
As opposed to non-neutral makers, neutral markers are suitable for examining neutral process occurring makers to infer dispersal patterns.
2 0
We did not find significant IBD for both geographic and riverine distances based on neutral loci, 3 2 1
suggesting that populations are not in a genetic drift-migration equilibrium at the studied geographic 3 2 2 scale ( Supplementary Fig. S1 ). The results of the spatial autocorrelation analysis based on neutral loci
